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* ^3*1 miL± 7iq-o>*fl 3 p (Glycogen synthase kinase 30, GSK-30 )^ " 

^ w ** «<W m at Wis ^-§-7>w ^ 3, -g- 

1J 

O N^ R 2 

^ H en 

*i*UM>m 4 im to <h 4* a ^ ^ Cl _ C6 Mi £ ^ www 

$ ^ to $H 4 ^ ^ % ^ ^ ^ ^ ^ 

(^W, to *|« ^ ^ 
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72-5 



;0004608 



#^ ^2*}: 2004/1/9 



S S^r ^lt^ C 3 -C 8 Afo]^ S .o^oj )ol7ll+> 

% JEfe *Bl» iWfe tgAj^- 4: ^4, 



72-6 




<1> 



.° 004608 #3 2004/1/9 

SeJsUfl ^Jli ^q-oi^] 3 f$ <3*fl o)^ g o]# o.^-^^,o g 

thfr*te W ^#{COMPOUNDS INHIBITING GLYCOGEN SYNTHASE KINASE 3BETA ACTIVITY, METHOD 
FOR THE PREPARATION THEREOF AND PHARMACEUTICAL COMPOSITION CONTAINING SAME} 

* #3^31 Wii 3|3 (Glycogen synthase kinase 3*3, GSK-30H 

$ *H ^1^1 ^ ^ 5fe -ej^ ^j-^ ?]t+oH1 3 

(Glycogen synthase kinase 3, GSK-3)^ *\)&/]=L$}SLM ?1W (serine/threonine 

protein kinase)^ , i-fHM] #^3^1 tfe^ #^s^fl ^A-Si (Glycogen 

synthase, GS)« fl*SM*H ^ o]rf QSK _^ Gs cMp _^^ ^ 

^ ^ T&tfj^ (cAMP-response element binding protein)*} CREB, ^ ^} (translation 
factor)*] eIF2B, =l^ji M)3L£ 4*14 (cytosolic protein)*! ARP-a] j=e)MH 
(ATP-citrate lyase) g q*U]-2 (inhibitor-2) * ^sH^t}^ oi 

^ (Eldar-Finkelman, H., ihaofe /o Ifo/. iferf. 8:126-132, 2002). i-fHM GSK-3^ oj-sj. ( 
a)^r 44 * 7H ^ ol * W * ^ (catalytic domain) 
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3 *\<&o) 98% ^51^ 5>^4. 4€- (protein kinase)^ ^ 

GSK-3£r Afli ifloflAi ^ ^rf 7 > 4*44 ol#^ (insulin), as) 22a 

(epidermal growth factor, EGF), #2} 31 (fibroblast growth factor, FGF), Wnt 

(Hgands) ^Sfl 4lJl7 r ^-f zl %^o] e^^fe. s.^^. uf-E^tJ-. 

GSK-3°1 ^13^ 7}^ GSK-3JP ^1 3-f 9*1*1) (GSK-3 a fe- 21^*11 °Mi^) 

tl ^fl^ol PKB (protein kinase B, Akt) ^] ^^fl olAVsJ-s) c>| <|] <>| \frf . £th GSK-3^- ^Jf 
7]^ ^-f 71^ iJH 5fe 4« HLfe H^id* 4 ol^^ 

#fetj-. o]^ ^o] 7 ]^ol o]aj. 7 ] S r^o^i ( P riming)5)^- o>n]^Aj.o} Bfl ^ S l-X-X-X-S2 
S. q-Ef^i ^ Sl^c-fl S ^ Xtt 207fl o}nl k A>f ts}x±§: c*)*}^,), si ^^1^ 

*rfe 71^^.^ GS, CREB, eIF2B, HSF-1 (heat shock factor 1), C/EBPa (CCAAT/enhancer 
binding protein alpha) ^1 ^}JL, °] ^ 7)^ ^e}o]T^i ^lM-of*]]^ cK-2 
(casein kinase 2), PKA (protein kinase A), p90RSK, MAP DYRK1A ^1 &t}. o]^ 

^-H] c-Jun, c-myc, c-myb, (catenin) ^-^ ^e}-o]tQo] «[_a_£r*] ^ 7l^o]rf. 

«r^, GSK-3£^ 9«i^ ^o) ^j^Tg GSK-30^ %^o) ^^5)^^, 216«i*j) 

4\ o) olAV^Tg Jr^^o] ^7>^. E]SA1# <?]^Al7lfe SdMr 7] 

M-°r*ll (calcium-dependent protein kinase)*?] PYK2i4 cAMP-^s}- TEr^ll ^l^-M-all 
(cAMP-activated protein kinase) ZAK1°1 <£b\z\ ^cf (H. Eldar-Finkelman, Trends in Mol . 
Med. 8:126-132, 2002; J. R. Woodgett, Sci. STKE 100: RE12, 2001). 
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• «) 'J)*)-: 2004/1/9 
*> GSK-341 q|« ^ „ s)S2f ftesw 

*A. A2% ^ w< ^ (insuUn resistance)2) ^ 

^ *** *°) HI***. .!•)« GSK-30) *» 

MW Mt ^ + C/EBPa7f ^ «4WWa. -I* »J*H C/EBPa4 *) 

MS (adipocyte)S £*S| feCi | go, w ^ ^ 

Eldar-Fiakelman, Diabetes 48:1662-1666. 1999), *2« ftMWq ^ + GSK-32) M 

w a** »m cs. E . Nikoulina et al w-to(B> 49:263 m 

2000). W , gsk-3 fcy, Wfe w 0)fWo , ^ 

"3-*) S-cfJl ■£ ^ ojq.. 

«. GSK-3* IRS-1S) 4S£ °J^m^ 11381584 (H Eldar-Finkelman et al., 
Proc. Nat,. Acad. Sci. USA 94 : 9660-9664, 1997). - fl**., oj #a ^ (Im)ofl , 

IRTK^ E,S^1 a.AJ o) Svl-Slo) TPS 1«1 tl=,,o „,„., , , 

^ " *° 1 °''^°\ IRS-12) EJS^O^. o|AVs).A]5!) pi3 ? ]i4o).^j 

•W*!*. o,oh ran, roK27f aw< | te4 OJW# „ WJWlfl 

A** GSK-3P» »J W A m4 . IRS . 1S) 4ao) IRS . 10] OJ ^ as) ^ 

* 4«*fe 7]** ^J SH| ^ ^ GSK . 3o] GSfi) ^ ^ ^ 

IRS-1S) q W7> OJ ^ o| Wfl GSK _ 32) ^^-^^ ^ 
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* GSK-3-£- ^ o]sq^ ^6\]s. 9X^. *H3 %*1SL3. sat' 

(neurofibrillary tangle)^ tau ^^6. njxj^ 

(microtubule)^ <2&S\o] flfe^, * H ^ H tau ^ ^ ^ 

AVI 3*l7> AW*** ^ <^ (Mandelklw E. M. et al . , JQK Lett. 314:315-321, 
1992; Hanger D. P. et al . , Neurosci. Lett. 147:58-62, 1992). ^3. tau^ GSK-3£# « 
Aflii) 3^ n]^* ^ (micro5ubule bundle)# nv^t ^s]<at}. ^ t tau 

&Tfe ^ a ^ GSK _ 3 ^^ ^ (Yamaguchi H 

et al., Arra. Neuropathol. 92:232-241, 1996), GSK-3^- ^-^^s. .0^ ^ 

^ (transgenic mice)^ tau7> (neuronal ti) 3**1*1 t§ 

Bfl* ^IMJl ^^cf (Lucas J. J. et al . , MSP /. 20:27-39, 2001). 

tt*. *}*3,o ]Sl W2 (amyloid precursor protein, APP)4H n> # 

W ^je. (amyloid beta peptide, Abeta)7> GSK-3^: ^sM^tf^ & 
^} 91^ (Takashima A. et al . , Neurosci. Lett. 198:83-86, 1995). o] ^ 
Abeta7> tf*** ^o^i^ # - ^ ^ „ 

(presenilin)^] GSK-34 ^ 5^4, GSK _ 3 ^ ^ g Abeta <^ 3 

***H *W1 n «^^7r ««*| ^£)JI satf. 

J£tt. GSK-3-a- AlaA^ofls. ^tM-Ji h> ^4. ^, a^SMlSLi^ 

(pheochromocytoma, PC12) *H3L<^\ G SK-3# 4***1 5^ ^ mjL> ^ ^ 

(cerebellar granule neuron)*fM G SK-3^1 ^7} $0] B> ^ £ 

tt. GSK-3^ e^n, ^ ^ (survival factor)-] PI3 ^ 
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XA^ol + o}- - ^ (Crowder R j & Freeman R s j BiQi chem 

275:34266-34271, 2000). *\?\% *4U-»Mi| , G SK-3o] ^ fl** 



s -r 

:10> 



12> 



°1*H3E GSK-3^ <3=^ «t (bipolar disorder)*! ^^5= o] 

A >^Tr ^# (lithium)^ te^oiA]. (valproic acid) ^ # £ = ggj.g^ 

WKr tfBtf flfe #^*ol^ (Elahi S . et al>> j Infect ms 176:217 _ 226) 

1997) . 

t4*H, GSK-3^ tt^Sfe «** ol-g.^ ^ ^ it ^ > * H> 0 ^ 

*<>1 GSK-3^ <^ o) 7 js^ ^ ^ ^ ^ M ^ om o] 

«>H # tt**H*fr GSK-3 ^1*]] 7m^7) s?\n <W 

^ WE (hydroxybenzoimidazole carboxylic amide)!- itW; W 
M°l gsk-3^ i^os q*** o)^o] m§ * H ^ 

* * fe^, * H £ H ]n> 4 ^ GSK _ 3 poj) ^o)] <^fl o> 7ls) ^ 

4* g *j adfl - ^ ?lt+oH ^ ^ 

^14. 
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<14> 
<15> 



! 0004608 A=rt Al ■ , 

^7>: 2004/1/9 

S - GSK-3^^ ^-g-ofl o}* fl o >7 ]s|^ ^ 

- *lS.* ^o]rf. 



:16> 



*7l J^jofl ^ #e , a;ffl 3p „ GSK _ 3pJ , ^ ^ 

*^ *>7l ^ 1^ W*liL3. ^ <*, * 

17> <S^^-A1 !> 



:18> 




19> 



20> 



21> 



Rl g R 2- ^ S-^^ 

* **> *W « s* Cx-Ce Mi a- n| 

^ d-Ce ^ 
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<23> 



S Hi^r C 3 -C 8 AH«3.*Hfl$); sfe 

28> (o^H^, # 7 ] *\®7}±r 

30> 4 ^ ^ ^ afe ^ Cl _ C6 ttJfl . ^ 

31> 31 M ^7]- % at -Sfeta o]^ ^ ^ m Cl -C 6 o^oi 2) 



32> 
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<33> 



3. SE^ *H-sL c 3 -C 8 AH«s««^)oi>m t 

% iE^ Afcfc* iEWfe HHH* jie^l- ^ ^nf. 

39> 1^ * Rl $ R2 7> ^ Ojg. 

40> ^-5)^ u). q H( Mz ^ NQ2 ^ Ci _ C4 

4i> wl^l^sjTmOH, «l^Al f nh 2) N0 2 , ^^tii^oMii, »f.«^a 

^^Mi, 2 ^ ti^tiM. Cl _ C4 

42> Hl*l*3>m OH, NH 2 Sfe N0 2 S C 3 -C 8 aH-^lo^ . 

»l^«>m- OH, NH 2 , N0 2 ^ ^±7)3. jis] 1 tfl^, 37fl ^ ^ % a 

^ ^*}« i^-^fe c 3 -C 8 AHfStttlS C x -C 4 



:38> 



43> 
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<44> 



<45> 



C46> 



:47> 



OH, NH 2 , ^1=^1^, 0>pl^<M-^ i£x=. NOzS 

wl^l^TlM- OH, NH 2 Hlfe N0 2 S S^uL ^ofl i ^ 37 fl^ ^ jg. afe ^ 

i^fe Cl-C 4 ^ Sfe O^t OJ-Z]; £ - 

wl*!^)^ OH, NH 2 , N0 2 , ^^S^dMk, IMl^^lt, l-^SMS^M^, 

^4,0)^91^ e^^^^^o^]^ ^ € Cl _ C4 ^ s tg-^oiTiq., 

Rl ^ R27> h#<>1 «^ N «4| Bl^]ts)7^ OH,. NH 2 2^ N0 2 ^ *\**5L JL 

:48> 3* h>^"& 1^ Rl g R 2 7 > aq-zj. ^3 0.3. 

«l^*^>m OH, NH 2 , N0 2 , #5L^, q^^o}^, 4^^^ g: fe o] 

C1-C4 

so> «1^^7iq- OH, NH 2( pfl^A], N o 2 , ^-giE^H^, itll^^lt, 

6Hk s ^ ^^i^jimh 1 xfl^i 7ia d-C 4 

5i> al^l^Tiq. OH, NH 2 iEfe N0 2 5L C 3 -C 8 a>o]^ S ^ ; 

^5)7^- OH, NH 2 Sfe- N0 2 S. 

OH. NH 2 , N0 2 , H^tti*^^, ofl^^^o^lt, l-^^-ii^ofnl^, 

Rl g R27> ^L#ol N **M* Hl^*S|>m. OH, NH 2 5Efe N0 2 i *|« ^sfl 
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7-*| = _ 2 _^ ^-iH-^^ol n] 4f- 4 -ffH^A} [4-(2-*| -ofl ^ )-*)] ^]-ofn] = 




7-*| -2-4 vi-lH-ifflSol n] rf#- 4 -^4^A> [4-(2-o>p] i^-ofl ig )-^| ^ ] -cfn] . 




NH 2 




OH 



N 
H 
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<96> 



<97> 




o 

°^-CH 3 
NH 



:98> 



7-*| J= * a] -2-31] Td-lH-te«>l Pi q-#-4-7f = ^-^ a> [ 4 -(2-ofl £ ^ o H ^-ofl « )- afl ^ ] - 
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L02> 



o}|§— 



7-*| 1= J^l -2-^ Td-lH-tnao] n] 4t-Hf54/i.j {4- [2-( 1 , &-t\ , 3 -t] <=j 



L03> 




OH 



.04> 7 _-g-] c s.Al -2-4 ^-lH-^Sol n] ^-4-^ a 4^ a> 

{4- [2-( E] o>nl i^)-ofl ^ ]-^] ^ }-c}n] b. 
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108> 



7-*l S^l-a-^Ti-ifr-fldEol p)c|-#-4-^=4^^ [2-(4-«^^S^6H^-i|l^)-c fl ^ ] . 



109> 




NH 



.io> 7 _§] j=-ILa] -2-3E)] ^-lH-feo] rf§-4-^ s ^ a> 



n> 



12> 





OH 



7-«l ^-IH-Sflsol nl 4#-4-^e4^AV {2 -[ 4 -(l , 3-^ ^-1 , 3-c] §1 



13> 
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L29> 




L30> 



L31> 



* ***** St> ^ -3.^ ^ s ^-^ ^ £ ^ 

• 33> * #7} GSK-3P q*Q * WHIte s^i-s) ^2^4- *fl^=h 

^ «■ *^ofl 4- QSK-3JP 34) ^1^^^ ^>7l Shg-^J !4 ^4. 



.32> 
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#71 «V-g-^ ±6\}X] ^-TSAfe /HHMS4i«M:iI ( DMF^r ^ItlfoH 3= 0)31 1 THF^r Efl 

HOBtfe ^l^Al^^^olJI, Rl W R 2- #7]^ ^6,^. ^ 

: 1 ^1 1 : 2^1 ^oj ^ ^ H H2S04# 3.^ 

*] isot^H 7>^^Ai a^ia^. 2 ifl^q 20% Naoci -^-m* $ 7} q + 

«3 *ej*n ^i^i-s-cc^^-^^cipiso^)^^.^^ ^ 

4)^S||e IV)# <g^rf. 
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139> 



L40> 



IV« 1 ^ 99% =^-§-^6fl ^O] ^ NaHC03 -^.6B o. fl7W:a 

-SM vi» pj]^^ ^oj ^ H2S04# 7><i ^ A] ^ 7 _.^^ 

*KS.HM£ * ^ (Wang resin)* DMF«fl ^-^1 * VH, Cs 2 C0 3 , KI* 1 : 1 

*fl*l 2 : 1^ alfcs 50 tfl^ 60t4H i 2 4aRV ^o> 57^]^ 3- 

*7l VI* THF°1] ^-o] ^ LiOH-H 2 0* MeOH-H 2 CH ^o] -g-oj]^ ^ 7> ^ ^ 

42> 4** mm DMFofl ^o] ^ NH-RlR2 f EDCI, DMAP, H0Bt» K 4| *W 

1 : 1 : 3 : lifl^q 1 : 1 : ! : i^| ^ ^ ^aja^fe 40 ^ go^cfl^ 

^ * -MS 2-**^7-«|H^AMH- te olnltHHh3l.aJHl4I: W^oHe (4 



L41> 



43> 



-SM X« CH 2 Cl 2 ofl ^oj ^ H5| fmoH ^ (TFA)-i: 1 : 0.5 ifl*| 1 : 10 



7 2 - 2 8 




0004608 rt1 . „ 
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#7] -frflos j ^ ^ #cH ^ m ol ^ H ^ 

-Mte <fe SI *H<* 433 j-^oj , N o M 3 p (gsk-3^)^ q 

10,000 nM^ IC 50 M-Bj-^t]-. 

CJ, ~ S -' Hr*l#, €*SLS it #s|Al), (ofl: ^ 

1-3, ^ pj.-^ afe ^ #< * ^ ^ *frtf 

* 9X^, «. M> M4 ^ ^. s# „ ^ ^ ^ ^ 

«■ ^/S- ^1. * W ^ ^ ^ ^ ^ 

*. *m a- ^ ^ ^ ^ Htb ^ ^ 



6 ^ 
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2004/1/9 



147> 



L48> 



41* <3 ^/JE^ ^ ^ 7m jq^^ <^ ^o.^ ^ ^ 

M^q. ^ +w + asm. ««H 13 W 4* 1 kgxg- 0 . 01 t,,^ 

100 mg, 0.1 tfl^l 50 mg^ 13} ^ ^ s ^ ^ ^ 

**** **** W **. M. <H, fWi 

49> o]^, hVp^ | AH6fl <^fl 

52> <^7j) ]> 3-<>Hii-4-*flJj-A] ^ ofl^ecq ^ 

3 " dWk " 4 '^ Al «° «• 0-239 .1)* * H2 S0 4 (38.14 

1, 0.717 mol)# « **4 ^ mt y ^ Wia <^= # ^ 

* NaHC03 ^ ^ wwa*. ^o W o 1S 

(EA)S * (EA/*)*)*M 90% ^S. W (39 g, 0.215 

m MR (CDCI3) : d 7.87-7.78 (2H, .), 7.22 (1H, d), 3.93 (3H, s), 3.82 (3H, s) 



72-30 




0004608 ^ W. 2004/1/9 

155> «.^^= : lgl 

L57> ^ ^-#-f-<a^$^- (41.99 g, 220.8 mmol)* 120°C^1 7}<t*H ^91 ^ <#7] l 

4H «4« 3-oHi,- 4 -^^Al flattf ^ 6,!^]= (20 g, 110.38 mmol)^ 
(22.77 g, 220.8 mmol)-§- ^JL 5*1 # 180°C^1^ M»VX\%t).. ^t^SLS. ^JE* 

NaHC0 3 H^S t^g. EAS ^ mgSO^ tftf 

*h 50% i)** ^o^ofl ^oj * 5% NaQcl ^ OJj (56 M> 3? 65 ^ ^ 

^ ^7^4. 5-& * EA5L ^#-S>Ji ^ ragS0 4 S 3S*}cc) * <£z)fM € 

« HSi»>Slia|i|a «e) (MeOH/CDCl 3=5/95, MerckA> Silicagel 60) *H 88% ^S. &*) * 
(31 g, 25.10 mmol)# £84. 

1H NMR (CDC1 3 ): d 7.78 (1H, d), 7.48C1H. s), 7.37-7.24 (5H, m), 6.95 (1H, d), 3.78 
(6H, s), 
59> : 3i 8 

60 ><^^1 3> 7-pfl^Al-2-^^-iH-^soln)c).^-4. 7> H^A t ^ 1iE ] M ^ 
61> -8-71 #31 ^^l-S-COV-^as-teolPlE^^nl^-fla^ p,)^ o|, 

- Efl - (8 8. 25.10 mmol)» 50% 50 mH ^oj * NaHCQs (5.32 g, 

50.20 mnol)* #0,! ^oj -^o. ^ ^ * 5 « ^ 7> ^ ^ 

^ EAS - * (EA/S^)*M 86% ^sl 4 

tf# (6 g, 15.94 mmoO-a- £534. 
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162 > 1H NMR (CDC1 3 ): d 10.65 (1H, br), 8.23 (2H, d), 7.49 (3H, m), 6.75 (1H, d), 4.13 

(3H, s), 3.99 (3H, s) 
163> : 282 

164><^-^] 4> 7-«1=-s.A]-2-^^-iH-^2:0]n]r|.^_4_^s^A>^ ^ 

(4.5 g, 15.94 mmol)» «+« 100 ral«\) ^ + m ^ o] ^ (9 56 g> ^ 

0.5 Altf S^mc)-. ^ ^ ^ 86 % 

3. ^# (3.5 g, 13.77 mmolM- 

:66> 1H NMR tmSO-de): d 8.29 (2H, d), 7.68 (1H, d), 7.56-7.49 (3H, m), 6.67 (1H, d) 
.67> : 254 

*>«M 5> 7-*J 2= ^1 -2-4 vi-lH-fe o] Pi cf #-4-?> h 4^^. p, m ofl^es, ^ 

W #7)1 44H 7-«1-^a1-2-^^-ih-^13:o)p|4 # _4_^5 4^x 1: (2.00 g, 

7.46 mmol)* 30 ^ * ^ (2 0Q ^ ^ ^ ^ 

* 4* i5*m ^o> 7>€ jHMat).. ^o. s ^ ^ ^ 

* NaHC0 3 H^iS EA ^ ^ # * H ^ ^ ^ (CHCl3 

/Me0H/*<}<L>)*H 83% ^#3. &*H (1.7 g, 5.89 mnol)* £84. 

*H NMR (CH3OH-4,): d 7.82 (1H, d), 7.42-7.25 (5H, .). 6.64 (1H, d), 4.92 (3H, s) 
71> : 268 



69> 



70> 
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173 > HSM^ *hM<>lS « ^1 (476 mg, 0.67 mmol)» DMF^l ^ ^ ^ 5<ij) 

*\ 7-*| - ^a] -2-^1 ^-IH-teo] *] - *M = ( 56 7 mg, 2.01 

mmol), Cs 2 C0 3 (655 mg, 2.01 mmol), KI (334 mg, 2.01 mmol)* ^JL 50-60t^H 12*)!} 
2**1*4. ^iS ^3 <^*H& 4*, DMF, MeOH, CH 2 C1 2 S. *jl i& * 

3dt*M 98% ^-§:JL I£*fl *NH* (608 mg, 0 .65 mmol)* g^th 

l75 > *7l #31 6 4M # ^ ^ 2-^^-7-^-^aI-ih-^so!^^^^^^ 

HI* ofl^l- (570 mg, 0.47 mmol)* THF^l ^ Li0H . H20 (g9 ^ ^ 

0 2 : 1H nle) ^ ^ 5Al ^ ^ ^ ^ Amrf ^ # 

^ «*■ t}*, Me0H4 CH2Cl2 ^ ^ ^ ^ 9Q% ^ w 

# (551 mg, 0.42 mmol)* ^^cf. 

L?6> ^ 8> * ^ *W 7-*l-^Al-2^^-lH-^!2:Olp m# -4-^^ A j : of | /6 ^ c}D] ^ 



.77> 



W 7<**\ Wit * ^1 2-€^-7-*l-^Al-i H -^!solpl^-4-7>=^A 1 . 
(36 mg, 0.03 mmol)* DMFofl * ^-R^ (0>09 ^ > ^ (lg ^ Q ^ 

(11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^JL aLfrc^ i^j^rf. 
tt* «W* o^-fl DMF, MeOH, CH 2 C1 2 S ^Jl \+ * 50-99% £ ^ 
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° fl/tS ° W - (0 - 03 >™>1>* 0-2 m* CH 2 Cl 2 <fl * 0.2 m« ^^SLsLo}^^ w,^ 

C1 2 S flji \J * ^S*H 90% ^ 
aox-gAlofl i> 7-*l £4**1 -2-5|] v|-lH- n] c^-^s 

q-#-4-^4^^> (36 mg, 0.03 mmol)» DMF 3 Mi ^ ^ #5.^3. #5LeHjE = (5 ^ 
0.09 mmol), EDCI (18 mg, 0.09 -ol) . DMAP (11 m , 0.09 «!). HOBt (12 ng, 0.09 mmol)* 
*fr<M w w ^ ^ ^ ^ DMF, MeOH, CH 2 C1 2 

-4-^ = 4^A> o]-p]= ( R l = H, R2 = ofnl) # 030^ 

^7] 30 »g* CH 2 C1 2 0.2 m^l * Se ] # -^o HlM 0 . 2 rt * ^ 

a -SU \+ * 90% 030^ 

* NMR (CH 3 0H-^): d 8.15 (2H, d), 7.84 (1H, d), 7.78-7.56 (3H, .). 6.83 (1H, .) 
u> : 253 

^-4-^^ (36 ^ 0 03 DMpoll ^ oJ ^ ^ ^ q ^ ^ £Dci ^ 
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mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^3. M#X\ 

ojsj-fc t^, dmf, MeOH, CH 2 C1 2 S ^JL \+ > 
<*} 5H3-#iEL # 7 -^^ Al _ 2 _^ m _ 1H _y Jl3:0lT:!lcf# _ 4 _^ 4 ^^ ^ mo> 

n]= (Rl = H, R 2 = <£9X^. 
187> ^-71 3j-^§- 30 mg^ CH 2 C1 2 0.2 mH) ^-o] ^ H^^piLSaMlH^ 0 . 2 ^ji 

o.5*m ^o> 5^1*1*. ^.o] w o^^tv 4ti Me0H2) . CH2Cl2 

l88> 1H NMR (CH 3 0H-^): d 8.10 (2H, d), 7.87 (1H, d), 7.85-7.60 (3H, m), 7.40 (2H, d), 

7.39-7.28 (2H, m), 7.27-7.20 (1H, ra), 6.89 (1H, d) 
189> -g.^ : 329 

190><^H] 3> 7-^1 = -^Al-2-sll ^-lH-«J)So] nlc|-#-4-7}H 4^a> (4-oMi^m )-«}*]- 

Cf *~ 4 ~^--^^ (36 mg, 0.03 mmol)* DMF°il ^ ^ 1 , 4-sfl v| ^ o>*l (10 mg, 0 .09 
mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^JL 
*8r<W #*.o) w thg . i DMF) MeQH> CH2Cl2 ^ ^ 

^ ^ ^ 3 S *H W*3. # -M*)] 33.3 7-*}-^Al-2-tfH^-lH-^^o]plrf^-4-^ 

--^^ (4-c>p]ic-2jl^)-o>p]c (Rl = h, R2 = 4-^H^-5n^) S <£$Xx}. 

30 mg-i- CH 2 C1 2 0.2 ml*\] ^ B.^^g.oU)^ 0 . 2 ^ul ^ 
4H 0 .5A]^ *oj. j*^]^. ^o] M ^ ^ ^ MeQH4 CH2Cl2 



L91> 



.92> 
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193> 



196> 



!H NMR (CH 3 0H-^): d 8.28-8.14 (2H, m), 8.03-7.91 (3H, m), 7.71-7.56 (3H, m), 
7.46-7.34 (2H, d), 6.89-6.76 (1H, d) 
L94> « ^ : 344 

4#-4-n=-4^A> (36 mg( 0 03 ^oD^. DMpo1] ^ OJ * ^HM* (10 mg, 0.09 mmol), 
EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^JL Aj-^ofl 
Ai M^)^. vyo-o) ^ thfr. DMF, MeOH, CH 2 C1 2 S ^ 

* 3^*H m^S. # y^l JELJf-Al -2-5)1 ^-lH-«32:olnlrf^-4-7>e ^ 

(*-«)SJfAl-^^)-o> n ] S (R l = h, R2 = 4-*1-^a]-^v|) 1 . 030^ 

aJ-71 30 mg^ CH 2 C1 2 0.2 mH ^aj ^ J!Le}#^jsoH 1S ,£ 0.2 me-i: ^ 

°- 5AR> ««■ c^* thfr, MeOH^ CH 2 C1 2 

3. #3L \* ^ 3S*H 80% ojAj-o^ ^ S^-^ "g^Cf. 

l98> 1H NMR (CHsOH-d,): d 8.28-8.03 (3H, m), 7.98-7.82 (1H, d), 7.79-7.56 (3H, m), 7.48 

(2H, d), 6.85-6.72 (2H, m) 
L99> . 345 

4#-4-?l-e^A> (36 mg> o o3 mmol)» DMF°)l ^91 * 4-oHt«fl| (n fflg> 0 . 09 

mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)« i#Jl 



L97> 



301> 
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^Al^cf. #-§-01 ^squf a_V-§- thfr, DMF, MeOH, CH 2 C1 2 5L # 

-H \+ ^ tttS. # 7-"&]^Al-2-4^-lH-^lSolPlrf^-4-7> 

!02> ^-71 ^# 30 mg^r CH 2 C1 2 0.2 mH ^r°l ^ HBlWiSoMlm-g- 0.2 mC^r *#ZL ^ 

<=HH 0.5*1 S^Mt}. tiV-g-o] ^e]^ ^^-#-1- o^$- rf^-, MeOH^ CH 2 C1 2 

S ^ZL \+ ^ £^1§H 80% ^-i;^ 5.2)1 ^-^-#^r 

:03> 1H NMR (CH 3 0H-<4): d 8.20 (2H, d), 7.92 (2H, d), 7.81-7.70 (1H, m), 7.69-7.58 (3H, 

m), 7.50-7.30 (1H, m), 7.29-7.10 (1H, in), 6.89 (1H, d), 4.65 (2H, s) 

:04> :359 

!05><^Al^] 6> 7-^1 IL^X) -2-sfl ^-lH-teol v] cf ^_4_^ a ^.^ a> [ 4 _( 2 -*| =s.A]-ofl^)-2|l^]-o> 
"IS- 

:06> &7) $}2i^ ^ % t^I *H 2-^)^-7-^1 ^Al-iH-,iffl2olpl 

4^-4-7]- s^-^aV ( 36 mgj o.03 mmol)» DMF°fl ^-^1 ^ ofl^ (13 mg) 0 .09 

. mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 rag, 0.09 mmolM- ^JL 
tf^H S^l^cf. ^V-g-ol ^33^ aV-g- 4*. DMF, MeOH, CH 2 C1 2 J1 ^ 

-H \+ ^1} ^ 7-^| a] -2-^1 ^-lH-^^o] n] 4^-4-7). 

■M"fi4i [4-(2-^l^-S-Al-oi]^)-2]l^]-o>nl= (Rl = H, R 2 = 4-(2--&1^Al-ofl^)_ 3 Efl^)= 03 
534. 
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207> 



208> 



#7] sj-f # 30 mg* CH 2 C1 2 0.2 mH * E.^^±S.o}a^x\. 0 .2 ^Jl ^ 

«M 0.5^ ^oj s^l^cf. tij-^-ol ^is^ W ^ o.^ Me0HJj) . CH2Cl2 

£ 31 JL \+ ^ ^S^H 80% S.^} 3}-^-#* ^^cf. 

1H NMR (CHgOH-dg): d 8.14 (2H, d), 7.98 (1H, d), 7.78-7.60 (5H, m), 7.30-7.18 (2H, 
m), 6.88 (1H, d), 4.65 (1H, t), 3.73 (1H, t), 3.02 (1H, t), 2.81 (1H, t) 
J09> . 373 

*»<*UH 7 > 7-*}-^Al-2-ij|^-i H -^2:o]n 1 ^ # _4_ 7l .H^A> [ 4 -(2-oMMl)-s«^]-^l 



Jii> 



q-#-4-^4^# (36 mg, 0.03 mmol)# DMF°fl ±t<& J£ 4-<>Hi^Nli Q }v] ( 13 mg> 0<09 
mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL 

SUM**, ^o) ^ e^tf t^., DMF, MeOH, CH 2 C1 2 JeL ^ 

-n \f * 3S*H S^SL # 33-3 7-*l=^A]-2-i(|^-iH-^I^^Plt]-#-4-^ 

[4-(2-oH^H)-^^]- e >> D ]^ (R 1 = h, R 2 = 4-(2-^lt-it)-tf|^)f ^ojrf. 
:12> ^71 W# 30 mg* CH 2 C1 2 0.2 m^l ^ * S^^^ 0 .2 in4* ^ 

«H o.5Al^> JH^t}. ^o] tf ^ > MeQH3} . CHzCl2 

13> 1H NMR (CH 3 0H-^): d 8.27-8.16 (2H, m), 7.95 (1H, d), 7.78 (2H, d), 7.66-7.54 (3H, 

m). 7.44 (2H, d), 6.86 (1H, d), 3.19 (2H, t), 2.92 (2H, t) 
14> : 372 
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^■^^ (36 0-03 mmol)« DMF^l * ^o}^ (10 mg, 0 .09 mmol), EDCI 

(18 mg, 0.09 mmol), DMAP (11 rag, 0.09 mmol), HOBt (12 rag, 0.09 mmol)» ^31 ^ofl^ 57 

^ e^fc t h g. i DMF> MeQH) C h 2 ci 2 s ^Ji ^ ^ ^1 

^ * (7-1*1 B.^] -2-3E|l ^-lH-feo] pi ^-^aa.iA} ^ 

^o>p]= (R i = h, r 2 = m^m £84. 

217> ^" 7 1 30 mg^g- CH 2 C1 2 0.2 mH * S^l-^^HlH^ 0.2 ^ 

0.5*1* *6j 3^*4. W o] Hhfr 4*, MeOH^- CH 2 C1 2 

3. ^JL \+ ^ #2:*H 80% o)<#*\ ^-&3_ S.^) sj-^-^-i: <g^cf. 
218> 1H NMR (CH 3 0H-^): d 8.10 (2H, d), 7.87 (1H, d), 7.85-7.60 (3H, m), 7.40 (2H, d), 

7.39-7.28 (2H, m), 7.27-7.20 (1H, m), 6.89 (1H, d), 4.66 (2H, s) 
ii9> ™^ : 343 

J20> <^*H 9> 7-*| j= ^ - 2 -sfl ^-lH-wJISol 4 4#-4-^> s 4^ a> ( 4 -qH^^ H n] £ 

-S-71 ^^l<q- 4^ ^ ^ ^ 2-^^-7-§1H^)-ih-^ 2: o1p} 

cf§_4_^s.^A> (36 mg> o.03 mmol)* DMF°fl ^-°] ^ HlS^^ofni *j js.s.^S.^o) t= 
(17 rag, 0.09 mmol), EDCI (18 rag, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)* i*:a Aj-^oflAi *t*°) «}-§- ejaj-fc 4^, DMF , MeOH, 

CHgClgS. ^ iWHta * 7-*lJEL4IH-2-^-lH-teol 

°14#-4-7>s^.AjA]- (^h^^).^. (R 1 = h, R2 = HBS-«l|)t <g£4. 



!21> 
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222> 



223> 



226> 



30 mg* CH 2 C1 2 0.2 mH ^o] ^ a liflM ^ q.2 nrf^ ^ 

o.5*m W oi w * w €W ^ tw . § MeQm CH2Cl2 

3. ^JL \+ ^ ?i^H 80% ^ s s^j ^tf. 

*H NMR (CH 3 0H-^): d 8.20 (2H, d), 8.13 (2H, d), 7.82 (1H, d), 7.82-7.55 (5H, m), 
6.87 (1H, d), 4.75 (2H, s) 
224> : 388 

225><^ H1 10> 7-^-^a 1 -2-^^-ih-^3:o1p 1 ^-4-7>s^xi. (4-ofp] ) _o>p 1 ^ 

cf#-4-^>s4^^. (36 m> o.03 mmol)» DMF 6 )] ^-^1 ^ 4-^n] t ^^^ t^] c^**^ = 
(19 mg, 0.09 o«,l), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 nig, 0.09 

-»!)• Sa *<M«t*. *b-o! w „ ^ €w ^ ^ DMF( Me0H( 

CH 2 C1 2 ^ *a * 32^ ^ # ^ H 7-^-^a]-2-^1^-1H-^13:o) 

^14^-4-^4^^ (4-oHi-^)-<>M3= (Rl = H, R 2 = 4rOHic-**)* 

-S-71 30 mg^ CH 2 C1 2 0.2 mH ^ * B^f^^HAp 0 .2 ^ 

o.s-m w * w ^ MeQH ^ CH2Ci2 

1H NMR (CH 3 0H-^): d 8.15 (2H, d), 7.82 (1H, d), 7.72-7.52 (5H, m), 7.33 (2H. d), 
6.87 (1H, d), 4.70 (2H, s) 

:29> : 358 

30><^ H n> 7-*l-^Al-2-^|^-iH-^so]p 1 r^_4^ ] .s^x|. 



127> 
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4*-4r*SJW<a- (36 mg, 0.03 mmol)* DMFofl ^oj ^ ^^.j (11 Bg> 0>09 EDCI 
(18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^31 SL 

^« <=Hi-, DMF, MeOH, CH 2 C1 2 S *U V3: * * 

(R 1 = H, R2 = ^oflTg)^ <g&cf. 

30 mg# CH 2 C1 2 0.2 m^l ^ * S^**.SLS«>M|H<& 0 .2 ^JL 

<M 0.5*1* *km**k «.o, w « w **** t W . § Me(m CH2Cl2 

*H NMR (CH 3 0H-^): d 8.10 (2H, d), 7.78 (1H, d), 7.77-7.58 (3H, m), 7.44-7.18 (5H, 
m), 6.85 (1H, s), 3.68 (2H, t), 2.98 (2H, t) 
34> . 35? 

35><^ H 12> 7-^1 - -2-3* Vi-m-fecl p! ^-4-^4^^ ( 4 -o>Pl i ,- 5a 6 )lm) _o>n) S 

W Jflaofl* ^ofl ^ # ^ ^ 2-^^-7-^-^1-ih-^Iso!^ 

4t-4-^4^^ (36 mg, 0.03 mmoDfl- DMF*]] ^<?1 ^ (i 2 mg, 0.09 

mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* 

I«i^ 4 . ^o] w ,j w W4 ^ ^ DMF, MeOH, CH 2 C1 2 3 * 
2 ^ ^ W * 7-^)-^Al- 2 -3 I ,l^-iH-^ S olp 1 cf # -4-^ 

(W^ilKfllS (R 1 = H, R 2 = ^oH^flofl^)* 



!33> 



36> 
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337> *7l 30 mg* CH 2 C1 2 0.2 mH ^ 12)1^^^ q.2 M* *al 

3. ^ \+ ^ 85% o)^ ^*jg. ^ aj-^.* o^cf. 

1H NMR (CH 3 0H-^): d 8.11 (2H, d), 7.78 (1H. d), 7.74-7.59 (3H, .). 7.46 (2H, d), 
7.31 (2H, d), 6.85 (1H, d), 3.72 (2H, t), 3.02 (2H, t) 
J39> : 372 

"°><4UH i 3 > 7-*)-^Al-2-^|^-iH- €S olp 1 t^- 4 -^^^^ (4-^-^ 1 -^o 11 ^)_o H ^ 

4*-4r*SJl-j*tf (36 mg> 0 03 DMpoll ^ 4-^-^Wl^ (12 mg> o 09 

mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^JL 
**«M *<M«*. W ol W * ^ tw . i DMF> MeOH, CH 2 C1 2 ^ « 

^ vt * ?la*H *tf W£ * 7-^-^Al-2-^l^-iH-^ S ol 1 , lcf# _4_ n 
C4r«|S^Al-4io|^)-6>nls (Rl = H, R 2 = ±-*|JEHM-*4|«)* ojo^ 
42> ^71 W# 30 mg* CH 2 C1 2 0.2 mH ^ 0.2 m£* iga tf* 

-M 0.5*1* *fl a**,*,*. **o] W * ^ ^ w ^ ^ MeOH^J- C H 2 C1 2 
^ \+ ^ ^S§H 80% a ^ 

1H NMR (CHsOH-c/,): d 8.02-7.92 (2H, m), 7.77 (1H, d), 7.62-7.42 (SB. m ), 7.11 (2H, 
d) , 6.78 (1H, d), 6.70 (2H, d), 3.72 (2H, t), 2.83 (2H, t) 
w> : 373 

K>«^H 14> 7-trl^^- 2 -^,^_ 1H - lfflS o 1 n 1 r f# -4-^^.> (4-^^^).^,, 
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4t-4-?}5^^ (36 mg, 0.03 mmol)« DMF^l ^-^1 ^ Hhs^o|| 0 ^ ( 13 m> 0 09 
mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» 

51**}**. ^o] tttt tt* ««■ ci4« DMF, MeOH, CH 2 C1 2 S « 

■51 * 32:*H # 7-«lJ=^l-2-^l^-iH-«aol in] 

(HH^ofD-oHH (Rl = H, R 2 = 4-u)H^c|| )f o^q.. 
W# 30 mg^r CH 2 C1 2 0.2 mH ^91 * HeJSHf.S.3.aM|H<3- 0.2 mU^ 
0.5*13 ^o> s^Al^rf. ^>-o i**, MeOH4 CH 2 C1 2 

S ^Ji \f ^ ^iS^H 85% &*\) JHh#* <3&tf. 

!H NMR (CH 3 0H-^): d 8.10 (2H, d), 8.01 (2H, d), 7.75 (1H, d), 7.69-7.52 (3H, m), 
7.50 (2H, d), 6.85 (1H, d), 3.75 (2H, t), 3.08 (2H, t) 
m> « ^ : 402 

i50> <^A]ofl i 5> 7 _-s] = s.Al -2-sj) ^-lH-saato] p] s.4^xf 

4t-H54^A} (36 m> o 03 nunoD^ DMFo1 ] ^-o] ^ -3-^ ll<^] (13 

mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)* *jl ^o,]^ S^Al^cf. ^--g-c] ^-g. ^^g. t^g., DMF, MeOH, 

CH 2 C1 2 S. id * ^S^M ^ «§- ^6fl 7-§l;ELJH-2-^ 1 d-lH-feo] 



M8> 
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B )4t-4-^4^^ (4-*| IL*X\ -3-pfl J* a) 6\) ^ )_of d) = (R 1 = h, R2 = 4 -*l=^Al-3-p|)s. 

252> Aj- 7 ) ^ # 30 ^o. C h 2 ci 2 o.2 mH ^<?l * M#«.S.aMH<& 0.2 ml-g- 

«H 0.5*1* *Q S^l^rf. ^.oi «H- MeOH^ CH 2 Cl 2 

253> 1H NMR (CH 3 0H-^): d 8.10-8.00 (2H, m), 7.78 (1H, d), 7.69-7.52 (3H, m), 6.91-6.77 

(2H, m), 6.72 (2H, d), 3.73 (3H, s), 3.70 (2H, t), 2.89 (2H, t) 
254> : 403 

255> <^*H) 16> 7-§1=^a] -2-4 ^-iH-teolnl s44Ja> 
(3-*] -4-p]] s Al _,gj o,] ^ )_o>n] c 

4t-4-?l-24^^ (36 mg, 0.03 mmol)* DMF«fl ^91 JJt 3-*] B.*X\ -4-nfl -jffl 6f| ig oj.nl (13 
rag, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)* i#JL Aj-^o])^ js^l^rf. aV-g-o] #^5]^ ^ DMp> Me0H> 

CH 2 C1 2 S ^al \f ^ &q fl.^ #s . <g- -^o]] 7-*l-s-Al- 2 -a|l^-iH-^so1 

Dlrf^- 4 -^e4^^ ( 3 - & ]^Al-4-p|ls.Al-^cl)^)_6>x 3 lH (Rl = H, R 2 = 3-^^-4-^ 
^-^lli)* <g£tj-. 

i5?> 30 mg* CH 2 C1 2 0.2 ^ ^ BB]t^SoH]H^ 0 .2 ^ji Aj-^ 

<*H 0.5ARV ^Aj^tf.. ^o] «H- o^ thg-. MeOH-2}- CH 2 C1 2 

S. ^Jl \f * 85% olAj-o] ^ s s ^ Sl-^-l-^; 
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258> 



261> 



1H NMR (CH 3 0H-^): d 8.08-7.93 (2H, m), 7.78 (1H, d), 7.62-7.50 (2H, m), 6.98-6.52 
(5H, m), 3.80 (3H, s), 3.68 (2H, t), 2.82 (2H, t) 
259> : 403 

260> <^Alofl i 7> 7-^)^A]- 2 -iEi]^-iH-Bflso)pl 4^a> «L^c].n]^ 

Cf *" 4 ~^--^- > (36 °-03 mmol)* DMF°fl * (7 ^ 0 0g mmol)j EDCI 

(18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL SL 
ynr+o) ^s)^ ^ c)-^, DMF, MeOH, CH 2 C1 2 S ^ * * 3 

* ««« 7-^l-^A]-2-4^-iH-^ S o 1 nl^- 4 -7l-^^A_V 

««>>nl= (Rl = H, R 2 = £534. 

#71 30 mg^ CH 2 C1 2 0.2 bM 3fL S.^^S.o}^^ 0 . 2 me* #^ 

<iA) 0.5*1* * tt a^ia*. ^oi w ^ ^ Me(m CH2Ci2 

3. \f ^. 85% ol-tfsl ^#5. S^l s^#* ^^nf. 

J63> 1H NMR (CH 3 0H-^): d 7.95-7.70 (2H, m), 7.69 (1H, d), 7.60-7.42 (1H, »), 7.41-7.23 

(2H, m), 3.42 (2H, t), 1.78-1.56 (2H, m), 1.55-1.34 (2H, t), 0.97 (3H, t) 
:64> : 309 

:65><^aH1 18> 7-*l-^l-2-4^-iH-^^olpl4 # _4_ 7] .e^A> (2-^H^m)-^lS 

#71 ;fco^ ti<HH ^ ^ ^ _^ 2-^^-7-^l^Al-iH-^solnl 

EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL tf^ofl 



262> 



!66> 
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Ai 3**1*1*. HV-g-o] ^5,3 «>-§- ^ > DMF, MeOH, CH 2 C1 2 5L *s M 

& (a-oH^l^)-^]^ (Rl = H , R2 = 2-^Mk«>|]i)t <3&t}. 

^•71 30 mg# CH 2 C1 2 0.2 mH ^-<y ^ SejfH^^^ q.2 ^jz ^ 

268> 1H NMR (CH 3 0H-^): d 7.95-7.70 (2H, m), 7.69 (1H, d), 7.60-7.42 (1H, m), 7.41-7.23 

(2H, m), 3.77 (2H, t), 3.25 (2H, t) 
269> : 296 

tfo><^AHl 19> 7--&1 J= -2-^ ^-IH-^Sol n] = ^-^ a> ( 3 -oH t -£ £ |). oH£ 

4#-4-7]-54^a> (36 rag> 0>03 mjnoD^. DMFofl ^.o] ^ 1,3-^^n)^^ (7 mgj Q og 
mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 rag, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL 
M^]^. ^ ^ DMF, MeOH, CH 2 C1 2 S ^ 

3. \f ^ 2S*H * ^lofl 7-^-^A 1 - 2 -^)^-iH-s31 S c 1 P 1 cf # -4-^ 

(3-^lt-^i)-^lr ( R l = H, R 2 = 3-^Pl^s^)» <2&4. 
-8-71 ^# 30 mg^r CH 2 C1 2 0.2 m^] ^ H^#^S^HlS^ 0.2 ml* *uL tf* 

«M 0.5*1*- ^l^cj-. ^ tttw ^ tw . i MeQH4 CH2C]2 



271> 



172> 
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273> 



*H NMR (CH 3 0H-^): d 8.10 (1H, d), 7.90 (IH, d), 7.68 (1H, d), 7.67-7.53 (3H, m), 
6.81 (1H, d), 3.65 (2H, t), 3.22-3.00 (2H, t), 2.05 (2H, t) 
274> : 310 

275><^aH 20> 7-*l-^Al- 2 -^]^-iH-^olp 1 r 1 -^-4-^e^^ (4r *, ^^^^^^^^ 



276> 



^#-4-^>s4^aj. (36 mg> o.03 mmol)* DMF^l ^<?] ^ 4-*]= JH-*l§3.q-a<>l-*l (10 mg> 
0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 ramol)» 

#±W a*Ai»*. Wlfl w ^ DMF( Me0H> CH2Ci2 



!77> 



78> 



^1 30 mg^- CH 2 C1 2 0.2 raH * 5fiJ«*£S«>MH<a 0.2 rt* ^ 

^ o.5*)V *oj. s^l^rf. ^o) ^ o^tftHJ., MeOH^ CH 2 C1 2 

3. \f ^. 3^*H 85% o]#<q ^ S ^ ^.^.^.o. £0^. 

*H NMR (CH 3 0H-^): d 8.08 (2H, d), 7.82 (IH, d), 7.78-7.50 (3H, m), 6.88 (IH, d), 

4.15-3.82 (IH, m), 3.70-3.54 (IH, m), 2.30-1.90 (4H, m), 1.85-1.20 (4H, m) 
79> . 351 

80><^ aH 21> 7-^1 -2-3]] ^-lH-ifflSo] p] cf#- 4 -7> s 4^ av 

[4-(2-n)] ±-d\) ^ ^ ] _o].nl = 
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(20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 «,!), HOBt (12 
mg. 0.09 mmol)* ^-o^ sz^t}. ^o] ^ ^ 

DMF, MeOH, CH 2 C1 2 ^ *ji * * ^ ^ ^ H ^ 

7-1^1-2-^^-lH-^^o]^^.^^^ [4-(2^1^^^o H ^^)W)-4^]-o 1 -n 1 ^ 
(R 1 = H, R2 = 4-(2-t>Jl^S^<s>pl ic -6 j j €) _^^ )# 030^ 

W *W 30 mg^- CH 2 C1 2 0.2 ^ ^oj * EWA£oW ^ 0 .2 m«* *al 

i^'-r. ,_o I o^s)^ Sha- ^aj.^ q~g-, MeOH^f CH 2 C1 2 

*al \* * £S*H 90% o]^ M ] 5).^.-.^. 

% NMR (CH 3 0H-^): d 8.13 (2H, d), 7.98 (1H, d), 7.75-7.53 (5H, .). 7.29 (2H, d), 
6.91 (1H, d), 3.30 (2H, t), 2.82 (2H, t) 
:84> : 450 

W><^1«( 22> 7-^-^Al-2-^]^-iH-«fl S c,ln]4 # _4_ 7l .s^^ 
[4-(2-o)l ^S^o>T3l i- _o]| ^ ^ ]_o> 0 l c 

4*-4-7^4^^ (36 mg, 0.03 mmol)* DMFofl ^oj ^ ^^(^H^^j.^j.^^ 

(20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mmol)» ^ #«_ o] w ^ ^ ^ ^ 

DMF, MeOH, CH 2 C1 2 S *jl + aa*H ^ Wa ^ ^ H ^ 



>83> 
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(R 1 = H, R2 = 4-(2-^l^^^o>Bli^-<H]^)-2|l^)» ^^uf. 
!87> ^-7) W# 30 mg* CH 2 C1 2 0.2 m^l * S^f^^^ q.2 #£ 

«w o. 5 ar> w M^m^. n*o] en** 4 o j Me0H4 CH2Cl2 

3. ^>JI \+ * ^2§H 90% °1#3 S?-^"§-|- ^^nf. 

1H NMR (CH 3 0H-^): d 8 .17 (2H, d), 8.03 (1H, d), 7.77-7.68 (5H, m), 7.27 (2H, d), 
7.01 (1H, d), 3.31 (2H, t), 2.99 (2H, q), 2.85 (2H, t), 1.23 (3H, t) 
!89> : 464 

590> <^ a] o|) 23> 7-^1 ZL^a) -2-3fl ^-lH-feal Pl rf^-4- 7 ]-s4^A> 

{4-[2-(t^^-4-€£^<iM i^)-^l ^ ]-je)1 ^ }-oj-nl c 
"> #71 *ll^1<4 ^6,1 ^ * ^ *|*| 2-^3^-7-^1 SJI-Al-iH-teolnl 

4i-4-?U4^^ (36 mg, 0.03 mmol)» DMF*)1 ^ ^ J\H2-(4- *M in.-^ ^ )-ofl ^ ] -4- m ofl ^ _ 
(26 mg, 0.09 mmol), EDCI .(18 mg, 0.09mmol), DMAP (11 mg, 0.09 mmol), HOBt 

(12 mg, 0.09 mmol)* ^JL ^fi^X) 3n.*YX\%t\.. tiV-g-o] aV-g- ^ 

DMF, MeOH, CH 2 C1 2 S ^ ^ JHHHS. % ^x]6\) 7 -^^^_ 2 - 

4 ^-lH-feo] ^1 rf^-4-^ s 4^ a]. {4-[2-d-^^-4-^JL^oH ic )-o il ^]- i |)^ } _ <i>tlls (R i = 

H. R 2 = 4-[2-(#^-^l-4-^ o\x2) i- )_6)| fj ^ <g$n|-. 
92> #71 JW# 30 mg* CH 2 C1 2 0.2 mt<* ^ * H^^So^i^ 0 .2 m£* *a 

w o.5*)# ^m4. ^01 ^ ^ Me(m CH2Cl2 
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~ * NMR (CHsOH-^: d 8.20-8.02 (3H, „), 8.00 («. d) , 7 . 70 - 7 .68 C5H , „. 7 . 38 (2H , 
d). 7.16 (2H, d), 6.94 (1H, d), 3.10 (2H, t). 2. 73 (2H, t), 2.43 (3H, s) 
W» : 526 

- «M« 24> 7- Wh2 -^. m _^ 0 , W4 . ?>s ^ U- [2 -(1.3- C) ^- 1 ,3- C)ilE 
96> -8-7] *}]^1<4 ^ 

36 „. o.o3 w ^o, * HwiManii-o,^^ 

-1.^* (24 m . 0.09 mol ), EDCI (18 m . 0.09 «,), OMAP (11 m , 0 .09 mol ). „ 0 Bt7i2 
«. 0.09 *^ w # ^ ^ ew ^ ^ 

DMF, MeOH, CH 2 C! 2 * *n * „ ^ ^ 

» *7| **• 30 W * CH 2 C, 2 0.2 ^ * a „ W4l . Ms<( 0 . 2 ^ ^ ^ 

* * CBRKW: d 7 .46 (2H, d), 6.98-6.84 (4H, m ), 6.82 (2H, d). 6. 7 3-6.54 (4H 
6.30 (2H, d), 5.89 (1H, d), 2.91 (2H, t), 2.00 (2H, t) 
■S^W : 502 



72-50 




0004608 #3 <U*h 2004/1/9 

i00> <^a-|^1 25> 7-*l^A]- 2 -5|]^-iH-^lsolp)cf^-4-7]-5M.^A> 
{4-[2-( E] o}v) ±)-6\) ig ] ^ }_<s|. n ] c 

4t-4-7}54^^ (36 mg, 0.03 nimol)* DMF^l ^ ^ b)^- 2 -^s.a]- [ 2 -( 4 _6].pi^- 3 )]^)_ 
oflm-oM^ (26 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt 
(12 mg, 0.09 mmoD-l- ^51 *\ M^X\^, «]--§- o] f^^u? ^^4. 0^4^. cf 

#, DMF, MeOH, CH 2 C1 2 S ^JL ^ ^ #S*H # ^H] 7-^-^-^-2- 

^1^-1H-^ISo1p1^-4-71-h4^a> {4-[2-(El^- 2 -^i^ d Hi,)-6 1 )^]-5|)^ > _ dH ^ (R i = 
H, R2 = 4-[2-(El^-2-^s^o]-t I ]^)-^^]_ 3I ||^) # 035^ 
302> ^-7] 30 mg^- CH 2 C1 2 0.2 mH ^ H^f^^,^^ q.2 ^JL 

oflAi 0.5*1* ^oj- a^^rf. ^o] ^5)^ ^ ^ Me0H ^ CH2Cl2 

303> 1H NMR (CH 3 0H-^): d 8.15 (2H, d), 8.06 (1H, d), 7.80-7.55 (7H, m), 7.23-7.10 (3H, 

m), 7.05 (1H, d), 3.16 (2H, t), 2.80 (2H, t) 
K)4> *^e£ : 518 

305> <^Alojl 26> 7-*] ^s.Al-2-4 ^-lH-teo] p] 4^-4-^4^ a}- 
[2-(4-*I| o}v) i^-sjl ^ )-ofl ^ ] _oj.nl 

cff-HBi^/). 36 mg) 0 03 mmo!)^. DMpo1 j ^-o] jp- A^[4-(2-oH^-6lJ^)-^)i d ]_p||^^. 
0 > D 'I^ (20 rag, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
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mg, 0.09 mmol)* ^JL ^ AL#*)%t±. ^sjig tf]--g- ^-§-,§. 0^4^- ^ > 

DMF, MeOH, CH 2 C1 2 ^ ^31 \+ ^ £2^H s^#5. # 4^ 

7-*l 3= 4**1 ^-lH-^lSol Pl c}-$-4-^s^.^av [ 2 -(4-*f] 6>n} ^-sfl ^ )-6fl ^ ] -o}v] = 
(R 1 = H, R 2 = 2-(4-^^5. 1 doM^-5l)^)-o]]^)^. <£$t}. 

i07> ^" 7 1 30 mg^- CH2CI2 0.2 mH 4=-o] ^ S5l#^SoH]H^> 0.2 ntf-i- ^al 

4M 0.5*12: SUM^ch ^-§-0] 0^3. cf^, MeOH^ CH 2 C1 2 

s. ^oi v+ ^ ^s^H 85% a]*j-£) ^#5. aH3-#* <a&i}. 

}08> 1H NMR (CH 3 0H-^): d 8.07 (1H, d), 7.77 (1H, d), 7.65-7.61 (4H, m), 7.28 (2H, d), 

7.18 (2H, d), 6.85 (1H, d), 3.71 (2H, t), 2.95 (2H, t), 2.85 (3H, s) 
309> v^rg : 450 

Jio><^Al^] 27> 7-§l = 4^Al- 2 -3il^-iH-^lso] D lrf^-4-^H^A]. 

[2-(4-ofl ^5.^ 0>T3] ^ )-6\) Tg ]-0}v) JE. 

4t-4-7f54^^- (36 mg, 0.03 mmol)# DMF 4] 4=-o] ^ yV-[4-(2-o>n] i^-o]] ig)-2]]^]-oij e^s. 
<>M3= (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mmol)» ^JL ^o\)x] iSa]-A)^rf. ti_V-§-o] 

DMF, MeOH, CH 2 C1 2 S. ^jl \+ ^ ^SzrH 3.^.3. # ^ 7-^S.*M-2-*||ld-:LH- 
fe<>H ^#-4-^34^ [2-(4-«Hl^i^oHi,-^^)-ofl^]_o>T 1 l S . (R l = H , R 2 = 2 -(4- 
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#7] W# 30 mg* CH 2 C1 2 0.2 mltf) ±t9l * E.z)*+2.3,*W*& 0.2 ml-Sr ^JL 
«H 0.5ARV S^l^cf. tf^ol #^5)^ 44, MeOH^f CH 2 C1 2 

5. \f * 85% oj^o} s ^ 

1H NMR (CH 3 0H-^): d 8.15 (2H, d), 7.79-7.72 (4H, m), 7.22 (4H, dd), 6.97 (1H, d), 
3.66 (2H, t), 2.99 (2H, q). 2.89 (2H, t), 1.22 (3H, t) 
: 464 

<^H 28> 7-*l i= -ij-Al-2-JH|l ^-lH-feo] n) cf^-4-^]-s ^^Xj- 
{2- U-d-^oJM-iX^ ^ ]-ofll }-o}u) JE. 

4€~4-^>s.4^a> ( 36 mg> o.03 mmol)» DMF^fl if. N-[A-(2-o}^^-d\M)-^]-4-v\}^- 

^^^^1- C26 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mraol), 
HOBt (12 mg, 0.09 mraol)» ^JL ^o)]^ je^a^c]., aV-g-o] ^-§-,g- <^3zj- 

* ^> DMF > MeOH, CH 2 Cl 2 sL ^ul \f ^ ^5sH # 

Al -2-3)) ^-lH-ifflSol n] 4f-4-?}a4^A| {2-[4-(ff^!-4-€£^ oj-p] i,)-*)] ^ ] -ofl ^ }-o H 
(R 1 = H, R2 = 2-[4-(l-^«a-4-^S^o]-plv e )-2)]^ ] _o 11 ^ )1 . 

<$7) JWi- 30 rag* CH 2 C1 2 0.2 mH ^ ^ ^^SLS.o}^)^ 0 .2 ^JL ^ 
4H 0.5*1* *Q 3^1*4. ^.o] ^2)^ *}-§- cfg., Me0H4 CH 2 C1 2 



72-53 




#^ H*}: 2004/1/9 



*H NMR (CH 3 0H-^): d 8.09 (2H, d), 7.76-7.54 (5H, m), 7.33-7.30 (3H, ra), 7.20-7.13 
(2H, m), 7.01-6.87 (3H, m), 3.73 (1H, t), 3.63 (1H, t), 3.01 (1H, t), 2.88 (1H, t), 2.44 
(3H, s) 

^r*}^ : 526 

<^H1 29> 7-§l = -2-5)] ^-IH-hUSo] v] cf #-4-^|- = 4^a> {2- [4-( 1,3-^^-1,3-^1:= 
q-#-4-^s-4^^]. (36 mg, 0.03 mmol)» DMF°fl ^-^1 

2-[4-(2-oMic-o 1 l^)-2il^]-ol^ol 1 .- 1) 3-r]^ ( 24 mg, 0.09 mmol), EDCI (18 mg, 0.09 

mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* -tf^H JH^^rf . i£ 

-§-°l DMF, MeOH, CH 2 C1 2 S ^51 \+ ^ is}- 

^MrS. % 7--er]^^-Al-2-5|l ^-lH-feo] n]r}^-4- ? >e 

{2-[4-(l, 3-^4-^-1, S-^^^S-ol^ols-^-^)-^^]-^^}-^!^ (R i = h, R2 = 

2- [4-( 1 , 3-t^ 44i-l , 3-^ J^S-o] ^o] s._2_^ )-je)1 ^ ig )# ^ o^rf . 

#7j s)-^-# 30 mg# CH 2 C1 2 0.2 ^-<?1 ^ SeH-^S.o>A-flH^> 0.2 ntf-i- ^ 
«W 0.5^ JUtiVA^cf. ti>-§-o] ajr-g- 0444 q-g-, Me0H4 CH 2 C1 2 

X H NMR (CH 3 0H-^): d 8.14 (2H, d), 7.97-7.68 (8H, m), 7.40 (4H, dd), 6.93 (1H, d), 
3.74 (2H, t), 3.05 (2H, t) 

^r*}^ : 502 
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26> 



■27> 



'4t-H}a4l^ (36 mg, 0.03 mmol)» DMF°fl ^ 4-(2-o>n]^ofl^)§ i ^ (12 mg, 0.09 

mmol), EDCI (18 mg, 0.09 mmol), .DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL 
^■&*\]*) ZL®*\%t)r. «B-oi yj-g- 4 o. ( DMF> Me0H> CH2Cl2S _ ^ 

S-4^# (2-#i^-4-^-o]}^)-ol-nl^ (Rl = H, R 2 = 2-#i^-4-^-ofl^)* 

#7l 30 mg-i: CH 2 C1 2 0.2 ml4| ^-^1 ^ HSj#^s.oH] B A> 0 2 m ^ ^ ^ 

*H 0.5^1^ ^oj JZ^Al^cf. ^-.g-ol ^-g. c^^t!- t}^, MeOH^ CH 2 C1 2 

S ^Jl \f ^ #2:*H 85% K ^ sH-^Sr <g£rf. 

1H NMR (CH 3 0H-^): d 8.17-8.12 (2H, m), 7.88 (1H, d), 7.77-7.71 (3H, m), 7.00-6.95 
(1H, m), 4.02-3.75 (4H, m), 3.89 (2H, t), 3.47 (2H, t), 3.46-3.00 (4H, t) 
<29> ^}rg : 366 

*30><^aH) 3 i> - -S-aI -2-^1 v|-lH-feol u] i}#-4-?>= J^xj. (5 _q 1= jg.^ ^-o^) ^-ofl 



128> 



531> 



4t-4-?}24^^ (36 mg, 0.03 mmol)* DMF°fl ^-^ ^ 2-(2-^>n] ^ofl ^ o>n) ^)-5-u) je ^ e) 
^ (17 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)« ^JL &&<H*\ JUlH^c}.. £-§-0] ^sjof ^^o. ^ DMFj 

MeOH, CH 2 C1 2 JL to \f ^ £i£*H 3j-i§-#i=L # ^jofl 7-*l= 4^-2-3)1 W-1H- 
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«31^o] n] cf^- 4 -7]-s 4^^]- (5--u) S) ii-^ H )-o>ol = (Rl = H , R2 = 5-v|BS2] 

:32> ^-71 ^-i- 30 mg# CH 2 C1 2 0.2 m&<$ ^ l£]t^6HlEA} 0 .2 mC* ^^L ^ 

0.5Al^> ^-o> iiitiVAl^cf. «l--g-o] ^^s)^ A^-g. q-g-, MeOH^f CH 2 C1 2 

,33> lH NMR (CH 3 0H-c^): d 8.84 (1H, d), 8.13-8.05 (3H, m), 7.80-7.65 (4H, m), 6.90 (1H, 

d), 6.57 (1H, d), 3.71-3.60 (4H, m) 
J34> ™^ : 418 

J35><^Al^ 32> 7-«-] = ^-Al-2-3j|l^-lH-^lSc>]D|cf^-4- 7 ]-5 4^A> (2-^€\t&-2-<£-*1M)-*}v)ZL 
*36> Jfr 7 ] *l];£ofl<2j. ^.Qig. #ig6j| ttj-S). <§- ^ 2-^^-7-^r] S.^X\ -lH-«|l2:Ol 

4t-4-?l-a4^ / l } (36 mg, 0.03 mmol)» DM ^ 2-(2-oH ^ojUg (n mg, 

0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)# 
^j! J37«>A1^4. tiV^-o] *]--§- rf-g-, DMF, MeOH, CH 2 C1 2 

5. ^ZL \+ ^ # 7-^1=^1 -2-311 ^-1H-^ISo]p1 cf^ 

• -4-7l-H-a-^A> (2-5x)^^-2-^-on^)-o>n]c ( R l = H, R2 = 2-^\^-2-<U-^M)* 
J37> go mg^- CH 2 C1 2 0.2 ml«\] ^ H^l-^L5L<>MlH^ 0.2 m£-g- i#JL ^ 

0.5*m 31**1*1*. ^--g-ol ^^s)^ cf^-, MeOH^ CH 2 C1 2 

338> lH NMR (CH 3 0H-^): d 8.71 (1H, d), 8.44 (1H, t), 8.13-7.99 (4H, m), 7.85 (1H, t), 
7.76-7.70 (2H, m), 6.99 (1H, d), 6.83 (1H, d), 3.97 (2H, t), 3.42 (2H, t) 
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•39> g-*}^ : 358 

40> cfl 33> 7-*] = -2-511 \|-lH-feo]u]t}^-4-7}iL^^ [ 3- ( 2-^-^11- el^-l-<a)-S 

!41> ^71 *\)^]SH- ^d\] rc).^ ^ ^ 2-^[^-7--&1h.^-a1-ih-^Iso] 13 ] 

4t-4-?^4^^ (36 mg, 0.03 mmol)*- DMF°{] ^91 1-(3~<>H ±^^s£ )-2-z\ s-ej ^ (13 
mg, 0.09 ramol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)» ^JL JuH^^rf. ^-g-o] <*j4*V cf-g-, DMF, MeOH, 

CH 2 C1 2 S ^JL \+ ^ £2:*H # *r*H 7-^1 H-S^l -2-511 ^-lH-feo] 

u) cf^-4-7fH ^-^^> [3-(2-4^-^l t-el ^-1-^ )-^^ ] je. (Rl = H, R 2 = 3-(2-^-^-5X] 
♦h1^-1-^)-HS.^)1- <g$tf. 

!42> # 7 ) 3^ 30 m M. CH 2 C1 2 0.2 m-H ^-o] ^ HBH-^SoHlS^ 0.2 nU>* ^ 

0.5ARV ^oj. 57^1^4. #0.01 ^« o^^. chg-, MeOH^f CH 2 C1 2 

3. \+ * ?123H 85% cl^ S^l 

W3> lH NMR (CH 3 0H-^): d 8.04 (1H, d), 7.81 (1H, d), 7.75-7.66 (3H, m), 6.96 (1H, d), 

6.87 (1H, d), 3.53-3.41 (6H, m), 2.39 (2H, t), 2.03 (2H, t), 1.90 (2H, m) 
*44> -g^l-ej= : 378 

545> <s£X)d\) 34> 7-^1 a] -2-^11 ^-lH-ifflSoj n] 4#-4-?l- s 4^ a> (3-0^1 t}#-i-<|]- = ^ )_<>}. 
*1J= 

}46> ^7) 7\)2.c$<% i#«Hl 4^ <g- ^ ^ 2-^^-7-^l^Al-iH-^Solpl 

cf^-4-7>s4^A> (36 mg, 0.03 mmol)» DMF°1] ^rSl ^ l-(3-<>V*li^^.€) 0 H (12 mg, 
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0.09 mmol), EDCI. (18 mg, 0.09 mmol), DMAP (11 nig, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* 
**°*H tt*ol t|4. DMF, MeOH, CH 2 C1 2 

-4-7>h.4^a> (3-olnlr|.#-i-^-HS.^)-o>n}^ ( R l = H> R 2 = 3 -olD]4f-i^.^| )t oj 

i47> 30 mg* CH 2 C1 2 0.2 m^l ^-o] ^ ^^1^0^]^ 0 .2 m££- i#JL ^ 

0.5*1* ^o> s^l^t)-. tiJ.-g.ol 1H £W* ^4^1 nHh MeCOT C H 2 C1 2 

S. ^ZL \f ^ 33=SM 85% s^#* ^^n}. 

*H NMR (CH 3 0H-^): d 9.05 (1H, s), 8.17 (2H, d), 7.84 (1H, d), 7.75 (1H, s), 
7.72-7.62 (3H, m), 7.55 (1H, s), 6.88 (1H, d), 4.40 (2H, t), 3.57 (2H, t), 2.28 (2H, m) 
(49> : 361 

I50><^aH 35> 7 -§l J= J**] -2-5)] ^-iH-^^ol rf#-4-^e 4^^- MiS-4-«-»S«Kn] 



548> 



}51> 



^-4-7]-s^a> (36 mg> 0 03 mmoDs. DMF oi| ^.o] ^ 4-(3-o>d] (13 mg, 
0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)# 
*al #&**\ 3**1 «th **ol iNt^ 0*4* thg., DMF, MeOH, CH 2 C1 2 

a *3l **• * «t « ^ofl 4^ 7-*l-^Al- 2 -^)^-iH-^Solalcf^ 

-4-7>s^^ (3-f£?l-4-o^H^i)-of D lH (Rl = H, R 2 = 3-*i «-4-«-=S*)» 
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#71 s^l- 30 mg-ir CH 2 C1 2 0.2 m&*\) ^91 ^ B.^i^SLS,o\4^ 0.2 ^JL ^ 
0.5*12 JHtiJrAl^4. ^o] ^s)^ o^^ftb rf-g-, Me 0H2j- CH 2 C1 2 

S ^JL \+ ^ ^S^H 85% a*fl SJ^Hfrfi. <*5M. 

*H NMR (CH 3 0H-^): d 8.20-8.11 (2H, m), 7.86 (2H, d). 7.84-7.69 (1H, m), 7.63-7.59 

(2H, ■), 4.10 (2H, t). 4.06 (2H, t), 3.80 (2H, t), 3.65 (2H, t), 3.54 (2H, t), 3.15 (2H, 

t), 2.14 (2H, m) 

: 380 

<^*H 36> (4-§l j= -Hf-Aj-^o] #^«! ^ )-(7-*| a] -2-311 ^-lH-^lSol n] )-pfl ^ 

#7} 3-43. % 2-(2 , A-t] ^ )-7-*l - 

-lH-te<>l n] cj-#-4-7]-s 4^ a> ( 36 mg> o.03 mmol)* 3 mC^ DMF°1] ^f£l 

(8.7 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mmol)# ^JL M^)^t\-. tiV-g-c] f^s)^ a}-§- cf-g-, 

DMF, MeOH, CH 2 C1 2 S ^JL \* * # (4-*l£JIM-*H 

tS«-!^)-(7-§l -2-3^1 ^-lH-ifflSo} v) )-v\] Ej-i^ <g . 

#7] 30 mg* CH 2 C1 2 0.2 ml*\} ^ ^ HB)M-.fi.3.<>M)H<& 0.3 mt€- ^#31 ^ 

°- 5A l^ *tt <Kg.o] ^^El^ ^H- o^jq-tb rf*. Me0H4 CH 2 C1 2 

3. ^JL \+ * £2:*H 85% o]#o] s »] ^-^* ^tf. 

!HNMR (CH 3 0H-<#): 67.31-7.23 (5H, m), 7.05 (1H, d), 6.64 (1H, d). 3.53-3.29 (4H, 
m), 1.82-1.41 (6H, m) 

: 336 
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■8**1 -IH-^lSo] ^ 4t-4-?fs4^^ (36 mg, 0.03 mmolM- 3 ml^) DMF°fl ^ 3*)s|lem 

(7.7 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)» ^JL ^-Sr^H iil*H^t}. iaV-g-oj q^ifr rf-g- ( DMF> jjeOH, 

CH 2 C1 2 S. ^ \+ ^ £3E:*H ^ «§- ^]6fl ^o] #s«l^-(7-^) S-^-Al -2- 

iflW-lH-^l^o-lnliij-^-^)-^^^. ^ftc)-. 
J62> ^- 7 ] sj-^-i- 30 mg-ir CH 2 C1 2 0.2 m^l ^ S3^J^oV^j=a> 0.3 ml^ ^JL ^ 

°iH 0.5aR> ^o_v mtij-Al^cf. «>-g-ol «>-§- of) 3^. r^g-, MeOH^ CH 2 C1 2 

363> 1H NMR (CH 3 0H-^): 67.31-7.23 (5H, m), 7.05 (1H, d), 6.64 (1H, d), 3.53-3.29 (4H, 

m), 1.82-1.41 (6H, m) 
364> **}^ : 320 

365><Al^^ 1> GSK-3^^ Jl^%^ ^afl^ &q 

366> ^7M*\ SJ-W#4] GSK-3P <3*ll^8r (Shultz) f-S] ^ ( USP 

*ll 6153618 ^^^H ^*3*>5$ji, ^6fl a>-§.^ GSK-3]3^ -fK?1*> 7}] 5^ «^o)l o]*fl 

367> o.^^ ^fl^^- ^ofl GSK-3P^ ^-rf. 01 #0] GSK-3P* S^>^ 

^ GSK-3P -fr*^ <$7)*]<£ (GenBank f^i: L33801)^r °l-§-*M 
°1* ^Tr^liLE^ 5-^2}. tfl-g-*}^ ^^-Jidb ^ifl^r-g- 



72-60 





11 



10004608 



#3 2004/1/9 



(polymerase chain reaction, °]*} "PCM 2}- ^)-g- aL<&3H ^, *\#<i\ 

DNA» ^ AS. tr PCR >&-§-°fl ^^-St^k 

DNA» afltrJii BamHl/XhoIilS. pGex *| 

33 ^tg. afl^-j^ g&^MH ^^^» ^S^r ^ oil- tfl^-g- BL21 (DE3) 5 

^ofl ^^^V^ti. tfl^T? ioo ^g/me^ <g3}^°l ^--b-^ Bfl^i 

(LB; 1% ti 4SH|§, 0.5% JL2. 1% °J^-M-H#)^1 ^ 37 0 C^^Sl Afl-g-SJ ^ 

517} 600 nm*IM ^ 0.5 ^517> ^ nfl^l flfl^V^rf. n ^ tifl^£» 18°C3- ^ ^ 
IPTG» ^^S.7> 0.5 mM°l 741 $7}^%*%. IPTG» ^7>*>JL 16*13: ^ofl 10,000>H*I 10 

^J£3*H Afli ^^L** 51^*1-^4. 3^rtr Afli ^^#^r 30 mM B^i-HCl (pH 
7.5), 100 mM NaCl, 5% 2 mM DTT ^-§-«H ^a|5Q 'g^s^H 

^-^71 (Sonic Dismembrator, Fisher, *1^)-I- °l-g-*H Afla» sj-^^tf. #7] -§- 
^-i: €^^715. 16,000 rpm<M 30^# €^ ^tr * ^ 3J*fl 

}9 > ols.^.B| ?j ^on^. ^ 7 ]^ ^-g-^o.^. GST ^ *1^H 

^ 5 mM #^^1^ ol-g-^c^ -g-i^ji, -g-^ojn^ SDS-PAGE^] GSK-3P # 

^€ sl^tt ^ H-S-^<§- ol-g-^o^ GST -Mr* €^V^4. olS^ 

GSK-3P ^-S-i- 20 mM HEPES (pH 7.5), 5% $BjAfl*, 2 mM DTT 2^ 2) ^-g-^ AS. 

NaCl ^£.7> 50 mM ^£7> sj^tt ^, -#7l ^f-g-^o.S 5L± S ^ (A"}*) 

o\ t v)^)d\] ^X\?]jl 0 vflX| 1 M NaCl ^tiflS. -§-#*H ^7l^^o.S. ^*ltr ^ GSK-3 

p JHfr^hfr £5*4. °l%7fl ^^ltl: ^-^H Jl^*^ ^l^f 
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tr^S, #71 <£X\c% i 376^ ^s.^ z]-^ ^nfl^^s.A>o]s. (DMSO)^l 

12.5 mM ^£51 X\JZ J^-§-* ^wl^^uf. 50 mM Hej^-HCl (pH 

7.5), 10 mM mgCl 2 , 1 mM EGTA, 1 mM EDTA ^ 1 mM DTT» tMf^ ^-g-^'M =^s|^}^rf. 
W «*-8-«W 7l^S 100 iiM 3L^E-3^ ^o] = (phosho-CREB peptide, NEB, USA) « 
ATP 100 pM4 32 P _ ATP# x yCi ^ 7 f.^ ^ GSK _ 3p# 1Q0 ^ ^7fifol 30°C^1 

^ l^m **^«tj.. 25 jd<q 5 5% «5l<i-g-^ (phosphoric acid)* ^7>^- 

^ 15,000 rpnHH 10^^ ^ ^^t)-. oj^B] ^ <S) 
20 /rt* ^ed> (Whatman) p81 <^4*H * #7] ^4^1* 0.5% Sl*i-g-«H lag. 

# 4^«r^. Atf*** 33 H>4t.V * J3-7K:^ (Packard, USA)» o}-g-*> 

c$ <q3\-x]°\ cpm (counter per minutes)* ^^r^t}. 

JLri: *)3. Wlr* ^HM^-o] t= (DMS0H1 #«fl^l^ -g-^* #3] 

^ cpm tfltr aIjl cpm ^ SAl^^c.^ 50%^ j-^^ *| 

SflSrfe 3^*3 IC 50 ^S..^^>^cf. 

ZL ^ ^a]<^) i ifl^] 37 ^ j^^^g. i vfl*l 10,000 nM IC 50 &* 
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jL^^-g: ^ix, *H ^ ^-o] ^JE^r ^«fl 
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WW 1] 

<3^tH 1> 



#71 ^oflA-l, Rl ^ R 2i, 2ft St^CLS. 

V)x\Q5\7]H $ ^ ^ *H ^ iE^r ^ d-C 6 <£^, H]^]ts)7]4 ^ # 

^ C!-C 6 M 
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C 3 -C 8 *H«£«l«); Sfe 
SE^ o>n]j=; 

W^l^TlM- 4 m ^ afe ^ c ^ M . sfe 

^ ^ * S - *M ol-S- 44 JEfe Cl -C 6 <M*U, 

-8-7] <£*H ^ c^- ^]^ 7 ]^ 

**** *H M «^o s 
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- C 3 -C 8 AH5s.^^)«> 1 >ju|. > 

R 1 $ R 2 ^ jl«o] N M «lfl£|*S|>m- *|*7l» 7Ma jib] ^ofl ^ jg. 

^ tfdfc* Sttb 13-^ jib]» tg^-g. ^4 

Rl g R 2i=. ^ S.^og 

OH, NH 2 SE^r N0 2 5. C1-C4 <&z]; 

Hl^^£)7iq- OH, NH 2 , N0 2 , ^l^i^o>n) tj i^^oHt, #^<ffl*i JE^o]- 

^lic se^ tj^a^s. U-^jls. C1-C4 M; 

Hl^sMM- OH, NH 2 N0 2 S. C 3 -C 8 AH*3.£?a ; 

«)*l«-5]7iM- OH, NH 2 , N0 2 2tt 4-4i7] 3L x]&S\JL JIB] 1 tfl^ 3^ ^ % afe ^ 

^ if-^ c 3 -c 8 ^>oi#s^«a C1-C4 

ai^WTH- OH, NH 2 , ^S^HM, o>p]i,o^ £fe N()2S 

"1*1*3^ OH, NH 2 N0 2 S jib) ^ofl 1 xfl^l 3 7fl^ % ^ xy^ ^ 

» i^Rr C1-C4 ^ 5&*r ofr.]^ M; 
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'«1*1*^>1M- OH, NH 2 , N0 2 , ^I^S^Mii, t^-iS^Mi^ ^ 

^o] 4,01s. El^.^S.^o^l^s. C1-C4 MS. ^^^l^H-, 

Rl £ R27> zl^-o] JfzJ-^ n Qx}si\. ^1 Hl^lts)7m OH, NH 2 ^ N0 2 S ^1^51 ZLel ^ 
oil 1 37fl^ % 5E^ ^» S^Hr JI^» ^*Kr ^-^-S. *Kr 

3) 

Rl ^ r2^ z]-z)- =.^3 o.s. 
til^l^TiM- OH, NH 2 , N0 2 , ^HS-D^^l-nl^, ^^ci, ^js) 5Efe o]n}t\. 

#S C1-C4 M; 

v]5\Qs)7]^ OH, NH 2l *H^1, N0 2 , ^m^SL^M^, l-^^^M 

SE^ i^^l^ojs-o^ ^^S)^- 1 xfl^l 27fl^ 7lS ^l^S. C1-C4 

w^l^Tm- OH, NH 2 N0 2 S ^l«r€ C 3 -C 8 4 fl lf£tl I 

til^l^TiM- OH, NH 2 SE^r N0 2 3. ^IM; SE^- 

wl^l^^M- OH, NH 2 , N0 2 , ^m^SL^Mir., l-f^-gi^M^, 1^ 

^oldL^ll- J£^r C1-C4 MS. ^l«r€ sfl^olTiq-, 

Rl ^ R2 7 > zH-o] Jfa}-^ N €*M*1- ^1 Wl^^7li4 OH, NH 2 SE^r N0 2 S ^l^jl 31^ ^ 
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4] 

*>7] 3^#__ ^€ -Si-SJM 4_i3]5)*r ^ *Hf <a*H 151 ^ff: 

7--&1 S-^-a] -2-3)1 ^-lH-^Sol v] 4f-4-?}54^Af dj-p] = ( 

7- *1 = 4^1 -2-3^1 ^-lH-fe°l v] 4-«-4-7}= 4^ sjl^o>^ = f 

7_-Sr] cs A ] _2-3*)l )£-lH-Tffl__ °] p] 4^-4-7} a 4^x> (4-o>*] ii-sfl ^ )-o}p1 t= i 

7- §1 A] -2-4 ^-ih-i^SoI P] s_4^-t> (4-l?l:= 4^-2)1^ )- o^n., 

7-^1 J= 4*1 -2-3)1 ^-1H-^1S01 *1 ^-4-71-5 ^-^A> (4--3-1 c ^ ^ C , 

7- -§1 1^4*1 -2-311 ^-lH-fe°l Pl 4^-4-^4^ [4-(2-«l = 4^1 -ofl ^ )_3)1 ^ ]-c>Pl j= , 

7--&1 = ^-Al -2-3)1 ^-1H-^So]p1 4^-4-?}. a 4^ a> [4-(2-o>p1 ic-ofl ^)-3|l ^]-o>p! 2= , 

7- ^1 ^4 A 1 -2-311 ^-lH-feo] p! cf ^-4-7> a> ufl^H^-, 

7-^1 -=4*1 -2-311 ^-lH-^^ol *1 4#-4-7> =.443 a> (4-u) ^ )-6>nl JEL , 

7- -51 = 4 a] -2-511 ^-lH-feo) *1 4#-4-7>^4^^ (4-o>^lic-^l^)-o>Pls. ( 

7-fj] H.S-A1 -2-3)1 ^-lH-«fl^O] Pl T}^-4-7l-2^A]- 5J) 6)1 ^-<5>pl t= _ 

7- §1 .!= 4*1 -2-311 'd-lH-^lSol Pl cf^-4-7>^4^^> (4-c].pl oil H. , 

7 _-gr) r= s,x) -2-3)1 ^-lH-^^ol Pl cf^-4-^1- s 4.4J a> ( 4 _§i = s. A ] -^ofl ^ )-o>p! e. , 

7- -S-l i= 4*1-2-3)1 ^-lH-wTI 2^1 *1 4^-4-^3.4^ (4-^ ^1 1i )-<>M -El , 

7--6-1 = 4*1 -2-3)1 ^-lH-^SS °1 *1 cf^-4-?l- = 4^ ^ (4--&1 3=4*1 -3-*ll4*l -sj) cfl ^ ) -o}n) = , 

7- *1 -2-3)1 ^-1H-«312:o1 p] 4f-4-?}a4^Aj (3-^1 _= 4*1-4-*}) 4*1 -^1 °ll iD^M _= , 
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7- *1 = ^-A]-2-if]l ^-lH-^S^l n] rf^-4- ? ].5 ^.^a> (2-«M^-<^l^)-6H^-, 

7--&1 S.^- a] -2-211 ^-lH-tffl^^l *1 r}^-4-^>3^-^^> (3-o"M ic-H )-o}tj1 , 

7- ^1 JEl^M -2-211 ^-lH-iffl^l *1 a> (4-*l^Al-Al-l-S.^^)-o>nlc. > 

7--&1 ^.^-Al-2-3Sjl ^-lH-^Sol Pi rf^-4-^s.^-^AV [4-(2-*ll ^3.^6^1 ^-^^| )-^^]-o>p] c 

i 

7- -&1 I^^H -2-3|l ^-lH-te°l *1 4t"4-?l-24^^ [4-(2-<^l ^S^V^l € )-^l ^ ] -*\*\ 

7-«1 J= -2-311 ^-lH-€Sol p! 4f-4-?}s4^ A i 
{4- [2-(*HP-s3l-4HtS)d 6>p1 iO-4| ^ ]-5fl ^ }-o>p! t= , 

7- "&1 = ^-Al -2-311 ^-lH-ifflSol Pi ^-4-^4^ {4-[2-( 1 , 3-^| +±.-1 , Z-t) *1 S.S-^1 ^<y# 
-2-^)-^]-^}-oH;e., 

7-*l JE.^-Al -2-JEfl ^-lH-fe°| Pi 4t"4-?}24^^ 

{4-[2-(bi ^.^n-2-^5L^o>pi io-aii 1 ]-^im HH S. , 

7- -§1 = s-Al -2-sfl ^-lH-aflSol Pl tf^-4-7}= 4^ a> [2-(4-^l Ma^iM t-sfl ^ )-ofl ^ ] -o}v) 

rr 
■ — > 

[2-(4-oll ^i^o>Pl ic-iffl ^ )-ofl ^ ] -ofpl j= f 

7- *1 2=-^ -2-211 vl-lH-feol Pl 4f-4-?}H^A} 

{2-[4-(ff«-4-i£^oMi:H^]-^lH D lH I 
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7--S-] t= ^-lH-^o] v) {2- [4- (1,3-^^-1,3-^ *1 ILg.-o) ^o]s. 
-2-^)-^)^]-oD^}-oH = j 

7- *1 H^A] -2-^1 ^-lH-^l^o] p] cf^-4-^^.^A> (2-#5L^-4-^-^1^)-o]-p]c , 

7-*} = -S-Al -2-51] ^-lH-ifflS^ nl 3-#-4-7>= Aj. (g.q HS3 rj 3 ia- 2 -°M i^-ofl ^ )_ol- D l j= § 

7- *1 ^4^1 -2-3^| ^-lH-wjlS^l rf ^-4-7>s 4^^]- (2-2]el^l-2-^-^^)-o]-ul = % 

7--S-] = ^-a] -2-5)1 ^-1H-«31S^ s m.^a> [3-(2-^-4i-3rj c^-l-^ )-= je. , 

7- 1*1 J= -2-^11 ^-lH-^So] tr] cff-4- 7 }H4/^> (3-ol v) tJ-^-l-Q] -= 3.^ )-o>n] = , 
7-*l = ^ A] -2-3)1 ^-lH-'fflSol p] cf#-4-7l- (3-#5£^-4-^-=S.^)-ofPlc > 
(4- ?>} I=^X\-#}o} ^.g^ )-(7-«] _2_a(| ^-ifl-ifflao] n] 4^-4-^ )-Dfl ^ , g 
*W #S«"^-(7-*l JE. ^-Al-2-Bfl ^-lH-fe°l Pi tf^-4-^ )-pfl Ef^ . 

5] 

1) 3-o>nlic-4-x»D^-Al ^saV^ ^m#o)l ^-o] ^ h 2 S0 4 » %7}*}jl 7><I ^A]^ 3-o>Pli, 
-4-ii^-Al ajlS^ ^ oflAgfla J^-g-g. <£^r ^1; 

2) Aj-71 S}-^-#6]] JjL^ p-l-^^AKBl. H^H|A ^Jl 7>1^A-1 H^-Al^l 5% 

NaOCl ^-g-^-i- ^7>tb * ^ MpfS^eflslS. ^sl*H 4 -pfl 4=- ^ -3- [ (^#^-^^1 p] 5L 
°^)-<>H^]-fe^ nfl^ 6)1^11 a S^S-^ ^7)]; 

3) ^71 JW»* ^ ft* ^-g-onofl ^-o] * Aj-^o)lAi NaHC0 3 ^-§-^* %7}*}zi 7}<£ *HM?q 
7- 1^ A] -2-2)1 ^ - 1H- >ffl 2: o] n] tq-#-4-7> ^> nflig <*J|^a. ^ ^ ; 
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5) #7] sHM-i: ^m#^l ^ ^ H 2 S0 4 » «7>*|-ul 7>1 7-*m^l-2-3j]^-lH-^! 

6) HHS^I]^ ?mvi]o)s % DMF^l * #71 Sfff, Cs 2 C0 3 , KI» S^V 

4**13. *1*1 -g (Wang resin supported) 2-^^-7-§] =^-A]-iH-^ls^n]ti|-^-4-7>s.^. 

7) #7) 3^#,§- THF«fl ±t91 ^, LiOH-H 2 0# Me0H4 H 2 0^ -g-^# ^o) 



8) #71 5rf-#^t- DMF^l ^-oi isl r2-nh 2) EDCI, DMAP, H0Bt» ^-QL Jl^H jai^^ # ^ 

^1^1^ 2-iffl ^-7--&l ^-A] -lH->a2:°] *1 s.^.^a]: oHi/SKl^lE. 

9) #71 3TO#^ CH 2 C1 2 ^ H£l#-f-^o>^H# (TFA)-i: i*;a je«Va]^ 2 - 



^5 ^-7-^1 = -^1 -lH-^S^l Pi rf^-4-7]-s ^.^ a> 6}|/o^ oM n s}-^#.§- 
^, ^}7l I ^#31 ^|3t^. 



<s)-t}-^ i> 
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K> 



(I) 



[^T 1 * 6] 

*£.3. 0>}±; GSK-30 *H*f|. 
I^Ttf 8] 

GSK-3P3 4£t!r *)-§-°fl s]*B °>7l5S|fe a]*}-, *]p fl ^ oj* ^ojsjjLe] 
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